The essential oil from the aerial parts of Marrubium incanum Desr. (Lamiaceae), obtained by hydrodistillation, was analyzed by GC and GC-MS. Forty-six compounds were identified, representing 96.3% of the total oil. The main components of the oil were (E)-caryophyllene (27.0%), germacrene D (26.2%) and bicyclogermacrene (11.5%). The microbial growth inhibitory properties of the isolated essential oil were determined using the agar diffusion and broth microdilution method against seven bacterial species (Staphylococcus aureus ATCC 25923, S. epidermidis ATCC 12228, Micrococcus flavus ATCC 10240, Enterococcus faecalis ATCC 29212, Escherichia coli ATCC 25922, Klebsiella pneumoniae NCIMB 9111, and Pseudomonas aeruginosa ATCC 27853), and two strains of the yeast Candida albicans (ATCC 10259 and ATCC24433). The essential oil showed activity against all the microorganisms tested, but differences in microbial susceptibility were registered.
In traditional medicine of people from the Mediterannean and neighbouring regions, the uses of Marrubium L. species seem to overlap to a great extent. In southern Italy, especially amongst the native Albanian (Arbëreshë) population, M. incanum is considered to be medicinally equivalent to M. vulgare L. and, therefore, a popular and highly esteemed medicinal plant. The aerial parts of both species are used, in the form of decoctions, as a panacea, appetizer, digestive, diuretic and as a means to combat malaria [3, 4] . In central and southern Italy, M. incanum is used as an emmenagogue; it is also considered useful in losing weight and is claimed to be effective in liver colic [5] . In Morocco, M. vulgare is believed to be effective in hypoglycemia, and as an antitussive, expectorant, antispasmodic, antiseptic, carminative, digestive, antacid, and tonic. It is frequently used against headache and chill, as well as against bronchopulmonary infections [6] . Among the Arab populations in Israel, the Golan heights and the West Bank region, M. vulgare is recognised and used against stomach pain and inflammation, bronchitis and asthma [7] . The list of unproven uses of M. vulgare is even longer: it is used for bloating, flatulence, acute and chronic bronchitis, whooping cough, tuberculosis, respiratory infections, diarrhea, jaundice, debility and painful menstruation, as well as a laxative in high doses. Externally, it is recommended for curing skin damage, ulcers and NPC Natural Product Communications RI, Retention Indices relative to C 9 -C 24 n-alkanes on HP-5MS; %, Relative percentage obtained from peak area; tr, trace (< 0.1%) wounds, as well as a gargle for mouth and throat infections [8] . In official medicine, however, only M. vulgare is recognized, mostly for its beneficial effects for dyspeptic complaints and loss of appetite [8, 9] .
Both M. incanum and M. vulgare also have a record of use in folk veterinary medicine, mostly for skin and wound problems, as well as gastrointestinal disorders. In southern Italy, M. incanum, in particular, is often used against foot and mouth disease [10] . However, although relevant reference data exist, scientific study concerning aspects of the therapeutic uses of M. incanum and its chemical composition, remains scarce and inconsistent. The aims of this investigations were, therefore, to determine the chemical composition of the essential oil of M. incanum, and to assess its antimicrobial activity.
Air-dried, flowering aerial parts of M. incanum yielded 0.05% (w/w) of a green-yellowish, semisolid essential oil, with a pleasant and aromatic scent. GC and GC-MS analyses resulted in the identification of 46 components, representing 96.3% of the total oil, the majority of which are terpenoids. All components are listed in In the literature there are reports on the essential oil composition of some Marrubium species [11] [12] [13] [14] . Sesquiterpenes constitute the main fraction of most Marrubium oils. (E)-Caryophyllene, bicyclogermacrene and germacrene D were also the main constituents of the oils from M. peregrinum L. originating from Slovakia [11] and M. parviflorum Fisch. from Iran [12] , whereas bicyclogermacrene and germacrene D were the most dominant in M. cuneatum Russell from Iran [13] . High amounts of (E)-caryophyllene and germacrene D were detected in the oils of M. vulgare [11, 12] , together with β-bisabolene and (E)-β-farnesene in the oil from Iran [12] . On the contrary, the essential oil of M. vulgare from Algeria was eugenol rich [14] .
The antimicrobial activity results ( the oil can be attributed, to a considerable degree, to the presence of (E)-caryophyllene, which appears to possess both antibacterial [15] and antifungal activity [16] .
Experimental
Plant material and isolation of essential oil: M. incanum was collected in July 2006 from calcareous rocks on Mt Lovćen in southwestern Montenegro (altitude: 1420 m), near the town of Cetinje, during the period of full flowering. Marjan Niketić, Dr Sc., custodian of the Natural History Museum in Belgrade, confirmed the identification of the plant material based on the voucher specimen deposited there. The essential oil was isolated from the air-dried plant material by hydrodistillation, according to the procedure of the European Pharmacopoeia 4 [17] , using n-hexane as a collecting solvent.
Gas chromatography: GC analysis was carried out using a SRI 8610C GC-FID system, equipped with a DB-5 capillary column (30 m x 0.32 mm; film thickness 0.25 μm) and connected to a FID detector. The injector and detector temperature was 280ºC. The carrier gas was He, at a flow rate of 1.2 mL/min. The thermal program was from 60ºC to 280ºC at a rate of 3ºC/min.
Gas chromatography-mass spectrometry: GC-MS analyses were performed on a Hewlett Packard 6890-5973 GC-MS system operating in the EI mode at 70 eV, equipped with a split/splitless injector (split ratio1:10; 200ºC). The transfer line temperature was 250ºC. Helium was used as carrier gas (1 mL/min) and the capillary column used was a HP-5MS (30 m× 0.25 mm; film thickness 0.25 μm). The temperature program was the same as that used for the GC analyses. The injected volume was 1 μL. The identification of the compounds was based on comparison of their retention indices (RI), retention times (RT) and mass spectra with those obtained from authentic samples and/or the NIST/NBS, Wiley libraries and the literature [18] . The linear retention indices (KI) were determined in relation to a homologous series of n-alkanes (C 9 -C 24 ) used under the same operating conditions [19] .
Antimicrobial activity: Antimicrobial activity of the isolated oil was assayed using the agar diffusion [20] and broth microdilution methods [21] . Antimicrobial activity was investigated using a panel including laboratory control strains from the For the determination of minimum inhibitory (MIC) and minimum microbiocidal concentrations (MMC), a broth microdilution assay was used, as recommended by the NCCLS [21] . Test strains were suspended in medium to give a final density of 5×10 5 cfu/mL. Dilutions of oil solutions in DMSO (15 mg/mL) were prepared in DMSO, in concentrations ranging from 3.12 to 200 µg/mL. After incubation for 18 h at 37°C for bacteria and 48 h at 26°C for yeast, the growth of the microorganisms was indicated by the presence of a pellet on the bottom of the well. The MIC and MMC of the reference antibiotics were determined in parallel experiments, with positive controls of growth included.
